Enhanced epileptogenic susceptibility in a genetic model of reactive synaptogenesis: the spastic Han-Wistar rat.
Our laboratory has been studying the spastic Han-Wistar (sHW) rat as a model of neuronal degeneration. Mutant sHW rats display a number of developmental abnormalities that eventually lead to hippocampal pyramidal cell death and synaptic reorganization starting around 30 days of age. The present study examined the contribution of hippocampal reorganization to the expression of seizures induced by systemic injections of kainic acid. Behavioral observations, EEG recordings and hippocampal Fos protein expression in these animals indicated that mutants develop paroxysmal discharges and seizures earlier than controls and the intensity of epileptic manifestations is greater. Kainate injections were lethal in 50% of mutants compared to only 5% of controls. Fos expression was increased approximately twofold in the mutant hippocampus, implicating abnormal excitation in this region. Additional studies in untreated animals indicated that GluR2 mRNA expression was significantly increased throughout the hippocampus in mutant animals, possibly contributing to the enhanced susceptibility to kainate treatment. These results confirm the role of synaptic reorganization in the increased propensity to develop epileptic discharges. Our data also underscore the usefulness of this natural model of cell degeneration and reactive synaptogenesis for understanding the mechanisms of neuronal hyperexcitability.